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R = groupe alkyle
primaire ou secondaire




















R1, R2, R3 = au choix(mais souvent H)
G = au choix
(R =               )
+
R1, R2, R3 = alkyle ou H
G = CHO, COR, COOR,
CN, NO2, aryle





































   A    BB F 

	 B$ 4 




















































































 P DE >6 $ >$ &>" " 4" /




























































































 	  N   F F
BB$  A
   B

 C  ? R C 
  9 AQ
6  
	
   B







+  C 	








  B  
	   







  ?F 	F 




























































































































































































































   
 































































BB 	  A 
C  











 BB  
 ?




    C  
]B
 C 	
A   B

 A 





 DA $!E$ )  6  	
	
   AQ
 BB  F  	   B

































































































































































5 A   A 	 B  



















  ?AF  
	
 	
??C R   













)  	 	6  A



























































































































































 	   
 
	


















  	  













G!$ H$ ) 	6  


































  ?AF 
  
		 	 	  
  N 
 	
  ?	  




4 A	 	  BB A
 
		 	

















































  	 R  
 	 



































%1&" $ ! ")( E "&$ "$,

+ A



















   A   














 		 	 
















6 1$T %@6 S$T *6 %$ =
 2" 1::;6 .M6 ""$ DE ,











































1- Li, -78 °C puis
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2- BF3·OEt2, MeOH, 78%
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n = 1    82%
n = 2    85%
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    DCE/MeOH, ∆, 51%
2- Réactif de Jones,
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    CHCl3, ∆
2- NaBH4, MeOH
3- ClCH2COCl, NEt3,
    DCM, t.a.
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DCM, -15 °C, 66%
CH2=CHCH2TMS, TMSOTf,
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n = 0, 1, 2
NaH, DCM
n = 0   68%   1>
n = 1   62%   19
n = 2   59%   1<
1- DIBAl-H, THF
2- APTS, MeOH
n = 0   62%   18
n = 1   67%   5:
n = 2   67%   50
n = 0   70%   51
n = 1   61%   55
n = 2   74%   5;
1- NaOHaq, MeOH, ∆
2- ClCH2COCl,
    NEt3, DCM
n = 0   41% (44%)   57
n = 1   33% (42%)   5>
n = 2   23% (73%)   59
n = 0   92%   5<
n = 1   83%   58
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83% (R = Me)
ou
iPrNH2, DCM
94% (R = iPr) R = Me  ;9
R = iPr  ;<
PhMe/C6H12, ∆
97% (R = Me)  ;8
71% (R = iPr)  7:
acétone
93% (R = Me)  70
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(R = Me)  70
(R = iPr)  71
170% DLP, DCE/MeOH, ∆
(R = Me) +
44%  75 27%   ;9
mCPBA, BF3·OEt2
DCM





1- 200% DLP, DCE/MeOH, ∆
2- mCPBA, BF3·OEt2, DCM
           21% (R = iPr) (R = Me)  7;
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1-                    , NEt3,
    tBuOK, tAmOH, PhH, ∆
2- MeI, K2CO3, acétone, t.a.
    60% sur 2 étapes
175 °C, 68%
H2SO4, MeOH, ∆
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Zn, I2 (cat.), Et2O,
PhH, ∆, (57%)
2- Séparation des dias (19%)
1- KOHaq., MeOH, ∆
2- DCC, Py, t.a.Na, NH3, 9%
Cu(OAc)2, MeOH
quantitatif
3- CH2N2, MeOH, Et2O
               39%
1- TsOH, PhH
2- NBS, CHCl3
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Br1-                ,K2CO3, NaI,





























































    ∆, 85%
1- KOH, MeOH, ∆, 80%
2- O3, CH2Cl2, -60 °C, 90%
3- acide malonique,
    Py, aniline, 44%
1- H2, Pd/C, MeOH, 86%
2- 180 °C, 1 mmHg, 99%
3- Me2SO4, KOH, 78%




    xylène, ∆
    30% sur 2 étapes
2- LiAlH4, THF, ∆
3- Ac2O, Py, t.a.
    41% sur 3 étapes
1- NH2OH·HCl, Py,
    EtOH, ∆
1- BF3·OEt2, PhH, 36%
2- NBS, CCl4, ∆
    puis collidine, ∆, 40%
2- NaOHaq.
3- HCl conc.
         7%
1- PCl5, CCl4
1- NH2NH2·H2O, EtOH, ∆, 7%
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1- CSCl2, NEt3, Et2O
2- NBS, CCl4, hν
3- PPh3
+ MeOH, ∆






1- HClO4, 60 °C
2- N2H4, H2O2,
    Cu2+(cat.)
1-              , THF
    puis CO2
2- estérification
1- NaH, dioxane
2- H2SO4, AcOH, ∆
1- NaH, HCO2Et,
    EtOH, THF
2-  
     AcOK, iPrOH, ∆
3- Hg(OAc)2, HClO4,










1- Ni de Raney, NaOHaq.
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    quinoline,




1- Cu-bronze, 200 °C, 70%
2- H2, Pd/C, AcOEt, 96%
1- HBr, ∆, 60%
2- FeCl3·6H2O, H2SO4,
    EtOH, CHCl3, 2%
1- MeI, K2CO3,
    acétone, ∆











































































































1- NaI puis Na, PhH
2- NaOHaq., MeOH
3- CH2N2, CH2Cl2





1- H2, PtO2, EtOH
2- KOH, MeOH, H2O
3- 200 °C
4- CH2N2, CH2Cl2






1- KOH, MeOH/H2O, 90%
2- Na, PhH, ∆
    puis (BzO)2, 76%
1- NaHCO3 aq.,
    EtOH, ∆, 70%
2- NBS, CHCl3
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1- H2, Pd/C, MeOH
2- LiAlH4, Et2O
3- TsCl, Py
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3- Réactif de Jones
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1- Me2SO4, KOHaq., ∆, 90%
2- Oxydation anodique,
    KOH, MeOH, 4 V, 91%
3- (CO2H)2, THF/H2O, 72%
4- Me3S(O)I, NaH, DMSO, 91%
1- CH2N2, Pd(OAc)2,
    Et2O/CH2Cl2, 98%
2- H2, Pd/C, MeOH, 97%
1- LDA, THF
2- (CO2H)2aq., THF
   95%
CF3CO2H, ∆, 98%
1- DDQ, PhH, ∆, 54%
2- NaH, MeOH/H2O, 85%
3- (PhO)2P(O)N3, NEt3,
    tBuOH, ∆, 54%
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1- K2CO3, Me2SO4, acétone, ∆
2- MeOCH2Cl, CHCl3/AcOH
    82%






    ∆, 82%
2- MeONa, xylène,
    ∆, 71%
1- HCl 5%, AcOH/H2O,
    dioxane, ∆, 45%
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1- NaOH, MeOH, 96%
2- H2Pd/C, AcOEt, 96%
3- NaBH4, THF/MeOH,
                96%
1- TFA, 3Å MS,
    THF/PhH, 42%
1- réactif CBS, THF,
    BH3·DMS, 88%
2- H2, Pd/C, AcOEt,









1- Zn(N3)2·2Py, DIAD, PPh3,
    THF, 30% (>95%ee)
2- PPh3, H2O, THF




    MeCN, 88%
3- NMO, TPAP,
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1- (COCl)2, DMSO, DCM
    puis NEt3, 96%
2-                    , BH3·THF,





































































    THF, 98%
2- I2, Ag(CF3CO2),
    NaHCO3, CHCl3, 95%
1- HCCTMS, Pd(PPh3)2Cl2,
    CuI, Et2NH, DMSO, 92%
2- TBAF, THF, 98%
1- (COCl)2, DMSO, DCM
    puis NEt3, 96%
1- DPPA, PPh3, DEAD,
    THF, 60%
2- PPh3, H2O, THF, 95%
3- Ac2O, NEt3, DMAP,
    Et2O, 98%
o-Cl2C6H4, ∆, 60%
1- Boc2O, NEt3, DMAP,
    DCM, 99%
2- LiOHaq., THF, 99%
EtNO2, TMSOTF,
23% (45%)
1- TMSOTf, NEt3, DCM, 62%
2- HClaq., Et2O
3- Ac2O, NEt3, DMAP, Et2O
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OO O2-                , THF
3- K2CO3, MeOH
















































































    Py, DCM
3- Ag(CF3CO2), I2,
    CHCl3, 92%
1- LiCCTMS, THF, 98%
2- [Ru]*, iPrOH
    96% (>99%ee)
3- TBSCl, Imidazole,
    DMF, 93%
1- iPrMgCl, THF1- iBuOC(O)Cl, NEt3
2- CH2N2, Et2O
       71%
Rh2(OAc)4 (3 mol%)
1- L-selectride, THF, 80%
2- TMSOTf, NEt3, DCM
1- DMSO, TFAA
    puis NEt3
2- CH2N2, Et2O
3- Séparation des 
    régioisomères
           20%
1- Py·HF, THF, 86%
2- MsCl, NEt3, DCM, 82%
3- NaN3, DMSO, 77%
+
-
3- K2CO3, MeOH, 63%
4- H2, Pd/C, EtOH
5- Ac2O, Py, 64%
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140% DLP, DCE, ∆





















 BB  
 A?
F G6!H 











   	





















































































































  	  F    A





   
	

































































  B    A   	M 
 	   A?6 
A ? <0 
A  
   F 














1- (COCl)2, DMF cat., THF
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35% DLP, DCE, ∆
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    DCM, -20°C
1- NaOH 6M, ∆
2- CH2=CHCOCl,
    NEt3, DCM, 65%
PhMe/C6H12 (1/1), ∆
89%
1- NBS, AIBN 
    CCl4, ∆
2- NaHCO3, H2O
    acétone, 46%
2- K2CO3 cat.,
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1- PPh3, THF, ∆




    NEt3, DCM, 40%
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1- MeCO3H, Na2CO3, DCM CbzNHOH, Bu4NIO4
1- Mo(CO)6
    MeCN/H2O (9/1)
     ∆, 80% (9:2)
2- recristallisation
2- ClCOCH=CH2, NEt3
    iPrOH
3- Py, Ac2O, ∆, 53%
1- MeOH, NaOHaq, ∆
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15% DLP, DCE, ∆
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X = O, NTs
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